0 largely in the plowed layer, with only a few small roots extending into the subsurface soil. Similar shallow rooting was reported by Farris (3)3 in New Jersey and by Beckwith (I) in central New York. In contrast, Weaver (6) in Nebraska found roots 4 feet deep, Ten Eyck (5) reported the same in North Dakota, and the writer ( 2 ) found numerous roots at a depth of 3 0 inches in muck soil in Ohio. The conclusion to be drawn is that potatoes normally root to a depth of 3 or 4 feet unless prevented by some unfavorable condition of the soil.
The aim of the work reported here was to determine what treatments would induce abundant rooting of potatoes in the subsurface layer of Wooster silt loam, and if this would be accompanied by higher yields of tubers.
PROCEDURE
The soil used had been plowed IO inches deep for several years. Below the plowed layer the soil was well oxidized, brownish, silt loam to a depth of 24 to 30 inches. There was no distinct hard pan and the B horizon had only a slight accumulation of clay. To a depth of 28 inches the pH was 4.6 to 5.0. Rapid soil tests by Morgan's method (4) in the spring of 1936 and again in 1938 showed no nitrates or ammonia and very little available phosphorus or calcium.
An initial test in 1931 of loosening the subsoil with a subsoiling implement resulted in no appreciable increase in root development nor in yield of tubers, On the other hand, mixing manure with the subsurface soil resulted in abundant roots and an increase in yield. Thus it appeared that the nutrients supplied by the manure induced the root development, and the following tests were planned to determine whether similar root growth could be induced by chemical nutrients.
T o test a considerable number of chemicals in an exploratory way, a procedure was adopted of boring a row of holes with a post hole auger, mixing the materials with the s~b s o i l ,~ and planting potatoes directly above. The holes were about 8 inches in diameter and extended 18 inches below the plowed soil. The volume of treated soil in each hole was about 15 liters, the dry weight about 22 kilograms. TO avoid contamination with surface soil, it was first shovelled aside and replaced after the holes were prepared. To insure good mixing of the materials, the subsoil was screened into a tub, the materials added, and the mixture poured from one tub to another, then replaced with light tamping. For checks the soil from every fifth hole was similarly handled but nothing added. Russet Rural potatoes were planted immediately after the row of treatments was completed.
'Contribution from the Department of Horticulture, Ohio Agricultural Experi2Associate Horticulturist. 3Figures in parenthesis refer t o "Literature Cited", p. 827. 4Hereafter, in referring to the treated soil, the term "subsoil" is used instead ment Station, Wooster, Ohio. Received for publication April 12, 1941.
of the longer "subsurface soil." Published September, 1941 
